We have examined the evidence for the electroweak radiative corrections in the LEP precision data along with the intriguing possibility that the QED corrections only may be sufficient to fit the data. We find that the situation is very sensitive to the precise value of M W . While the world average value of M W strongly favors nonvanishing electroweak radiative corrections, the QED corrections alone can account for the data within 2σ in the context of the standard model. We discuss how the precision measurements of M W can provide a decisive test for the standard model with radiative corrections and give a profound implication for the existence of t-quark and Higgs scalar.
In particular the electroweak Born predictions are claimed to be within 1σ accuracy of all electroweak precision measurements made at LEP. This is very interesting because no Born approximation in any precision test has ever produced such an impressive description of all available data in our memory.
In this paper, we reexamine this claim and test if the present LEP data [1] [2] [3] [4] [5] can indeed be accounted for by the QED corrections only of the full one-loop EWRC, i.e., by the electroweak Born approximation (EWBA). In order to do so, we have firstly considered the case of the pure QED corrections by consistently turning off the non-photonic oneloop contributions coming from the weak interaction origin in the full one-loop EWRC and then compared the results with the full one-loop EWRC with the aid of the ZFITTER program [11] but with a few modifications such as using an improved QCD correction factor and making the best χ 2 fit to the data.
Since the basic lagrangian contains the bare electric charge e 0 , the renormalized physical charge e is fixed by a counter term δe; e 0 = e + δe. The counter term δe is determined by the condition of the on-shell charge renormalization in the MS or on-shell scheme. It is well known that the charge renormalization in the conventional QED fixes the counter term by the renormalized vacuum polarizationΠ γ (0) and one can evaluatê
, for example, by the dimensional regularization method. This gives at (9) , so that the running charge defined as
gives α(M 2 Z ) = 1/128.786 in the on-shell scheme if the hyperfine structure constant α = e 2 /4π = 1/137.0359895(61) is used. The concept of the running charge, however, is scheme dependent [12] : the MS fine structure constant at the Z-mass scale is given bŷ
In this case, one can showα(M Z ) = (127.9 ± 0.1) −1 , which is different by some 0.8 % from the on-shell α(M The electroweak parameters are evaluated numerically with the hyperfine structure constant α, the four-fermion coupling constant of µ-decay, G µ = 1.16639(2) × 10 −5 GeV −2 , and Z-mass, M Z = 91.187(7)GeV. Numerical estimate of the full EWRC requires the mass values of the leptons, quarks, Higgs scalar and W -boson besides these quantities. While Z-mass is known to an incredible accuracy from the LEP experiments largely due to the resonant depolarization method, the situation with the W -mass is desired to be improved, i.e., M W = 80.22(26) GeV [13] vs. the CDF measurement M W = 79.91(39) GeV [14] and M W /M Z = 0.8813(41) as determined by UA2 [15] . One has, in the standard model, the on-shell relation
while the four-fermion coupling constant G µ can be written as
so that ∆r, representing the radiative corrections, is given by
We note from On the other hand, the QED contribution to ∆r is (∆r) QED = −ReΠ γ (M 2 Z ) = 0.0602. Thus we see from Table 1 (Cases 1,2) that the QED portion of ∆r is a major component of the radiative corrections, particularly in the case of CDF M W , for which the QED contribution is already within 3.34% of the needed ∆r and is close enough to be within the experimental uncertainty. However, with the current world average value M W = 80.22 GeV, the QED corrections leave 34.4% that is to be accounted for by the weak interaction corrections.
Using M Z and sin 2 θ W instead of M W , ∆r can also be expressed as Table 2 and 3. Full details with complete results of theoretical formula of renormalization and full EWRC will be presented elsewhere [17] . These parameters are calculated with a modified ZFITTER program in which the best χ 2 fit to the data is searched and the gluonic coupling constantᾱ s (M for all quarks that can be produced in the Z → ff decay. The partial width for Z → ff is given by
where
f and the color factor c f = 3 for quarks and 1 for leptons. Here the renormalized vector and axial-vector couplings are
in terms of the familiar notations [11, 12] . Note that the QED correction (∆r) QED is included in the couplings through sin 2 θ W via (3) and (5) and all other non-photonic loop corrections are grouped in ρ Z f and κ Z f as in [11, 17, 19] . Thus the case of the QED corrections only, i.e., the EWBA can be achieved simply by setting ρ Tables 2 and 3 Tables 2 and 3 is the case of pure QED corrections, i.e., the EWBA, as well as the output sin 2 θ W and ∆r, for comparison. We see that the contributions of the weak corrections are generally small and the QED portion of the radiative corrections seems to be close to the experimental values within the uncertainty of the current measurements. The smallness of the weak corrections is achieved by a precarious compensation of two large contributions i.e., between those of t-quark and Higgs scalar. In general, the radiative correction parameter ∆r can be written as
where c 2 W and s 2 W denote cos 2 θ W and sin 2 θ W . Main contribution to ∆ρ = ρ−1 is from the heavy t-quark through the mass renormalizations of weak gauge bosons W and Z, while there is a part in (∆r) rem containing also the t-quark and Higgs scalar contributions.
The near absence of the weak interaction contributions to the radiative corrections is more impressive for M W = 79.91 GeV than for M W = 80.22 GeV. At closer examination, however, the EWBA in the latter case over-estimates the radiative corrections and the full one-loop EWRC fair better. In order to complete the analysis of the global fit to the data, m H is allowed to vary in the range 60−1000 GeV. We find the best fit to the data is obtained by m t = 142
+18 GeV, the central value being the best χ 2 case of m H = 300 GeV in Table 3 . The upper and lower bounds on m t as a function of m H are shown in Fig. 1 and Fig. 2 
